hospital showed intraventricular haemorrhage in 18 (36 %). These 18 infants included 10 (43 %) out of 23 of birthweight 1500 g, and 3 (27 %) out of I1 of birthweight g. An unexpected feature was the recognition of intraventricular haemorrhage in 5 of the 13 infants >2000 g birthweight. On (4) , interhemispheric fissure (14) , insula (17) , calcarine fissure (8) , vessels of the circle of Willis (12) , inferior horn of lateral ventricle (24) , and skull echo (20 Specimen ultrasound scans were compared with sections taken in the same plane and at the same level through brains of infants who had died without gross cerebral disease. The brains were fixed in 10 % buffered formol saline for 2 weeks before sectioning. Some transducers used here produce a broad ultrasound beam of up to 1 cm wide,11 and echogenic structures within a centimetre of each other may appear superimposed on the screen as a composite image. For this reason two brain sections are shown with one ultrasound image in some examples. Fig. 7 shows an IVH on coronal section in an infant of 28 weeks' gestation. Necropsy permission was refused on this infant, but a coronal section of brain from an infant of similar gestational age with an extensive IVH is shown for comparison.
In Fig. 2 the lowest transverse axial scan, with the brain stem (7) , and anterior cerebral peduncles (10) can clearly be seen. The aqueduct of Sylvius (1) is identified, and it may be seen to be dilated in commuhicating hydrocephalus. The internal carotid artery (4) and the vessels of the circle of Willis (12) can be clearly seen at this level and appear as pulsating images on the monitor screen. The inferior horn of the lateral ventricle may be identified in this plane (24) . Sections 2 and 3 ( Figs 3 and 4) give information on the lateral ventricles (27). The interface between the cerebral hemispheres produces a strong echo (14) which is little diminished if the falx is removed during in vitro scanning of an excised brain. The interhemispheric fissure is seen as a composite image on scans 1, 2, and 3. The temporal branch of the middle cerebral artery (3) is seen just medial to the skull echo (20) (Fig. 3) as well as the 3rd ventricle (29) and septum pellucidum. The septum pellucidum is very often cystic in preterm infants and when present is considerably wider than the normal 3rd ventricle. We feel a midline echo-free cavity seen either in axial or coronal scans is likely to be a cavum septi pellucidi (28) rather than the normal 3rd ventricle.
The coronal section 4 ( Fig. 5) clearly demonstrates the lateral ventricles (23) . Due to poor contact of the linear array transducer with the vertex of the tightly curved neonatal head only a narrow section is imaged. The sector scanner due to its small transducer surface area, allows good contact with the fontanelle and produces an excellent image of the ventricles both normal and abnormal (25) . The parasagittal section 5 (Fig. 6) (9) and germinal layer haemorrhages may be readily diagnosed. The cingulate sulcus (11) produces strong echoes and should not be confused with the roof of the lateral ventricle in this view. Haemorrhage (25) in the lateral ventricle gives the characteristic picture seen in Fig. 7 .
Results
Using this method for intracranial scanning we prospectively examined 50 infants consecutively admitted to this hospital. These babies were all scanned on more than one occasion, and the total number of scans on any one baby ranged from 2 to 20. Most (58 %) of the infants had been born in the hospital, and the rest had been transferred from other hospitals. Whenever possible the first scan was performed within 24 (23) , caudate nucleus (9), hippocampus (16), aqueduct of Sylvius (1), brain stem (7), thalamus (22) , and haemorrhage and oedema in the lateral ventricle (25) . This was thought to be organising blood which had scanner have not previously been compared. Our refluxed through the ventricular system into the preliminary study of 10 different real-time machines lateral ventricles. At follow-up 6 weeks later the baby and the comparison of linear array systems to was developing normally, but was found to have mechanical sector scanners permit objective considerably dilated lateral and 3rd ventricles, despite judgement of the benefits and disadvantages of these a normal head circumference. At 6 months follow-up two systems. The flat linear array transducer gives the ventricles remained dilated presumably due to a good contact against the fairly flat temporopost-haemorrhagic obstruction; however the baby is parietal region of the infant's head. Over the more neurologically normal, and her head growth is tightly curvedjvertex the contact is confined to 20% following a normal centile line.
or less of the transducer area, although this can be Data were obtained at necropsy in 5 of the 7 improved by the use of a contact oil cushion. The infants who died. The ultrasound diagnosis of IVH, ATL mechanical sector scanner has a small contact or its absence, agreed in all cases with the patho-area and the transducer can fit into 'acoustic logical findings. Not all IVHs were of germinal layer windows'-such as the fontanelles-to produce high origin as some arose from the choroid plexus. At quality images in the coronal and sagittal planes. present one can seldom recognise the origin of the In a few infants, particularly those with moulded IVH on ultrasound scan unless it arises from the heads, good contact may be difficult and it may take germinal matrix.
considerable time to produce a satisfactory image. A prospective study of the correlations between Babies with abundant hair may also provide contact the neurological assessment of the infant and the problems and plentiful coupling jelly is required. diagnosis of IVH by real-time ultrasound will be Echoes may be amplified by turning up the gain of the reported separately.
signal and this may give the impression of increased intracranial echoes. With experience the gain can be Discussion set to give comparable images in infants of widely differing sizes, and artefactual echoes are not a The first report of the use of ultrasound for the problem. Discrimination of small volumes of blood diagnosis of intracranial disease was made by in the ventricles may be difficult as there can be no Lecksell in 1956.12 In the 1960s, one-dimensional objective cut-off point for minimal echoes. For this A-mode became a widely-used diagnostic tool to reason some scans are inevitably reported as detect shifts in midline structures. Two-dimensional equivocal. We believe that these cases represent B-mode scanning gives much more qualitative minor degrees of bleeding. information, and in the relatively poorly mineralised
The safety of diagnostic ultrasound has been neonatal skull visualisation of intracranial structure considered since its first introduction into clinical is possible. Lees 
Addendum
The total number of cases we have now studied sequentially (up to November 1980) has risen to 202, and the incidence of IVH recognised by real-time ultrasound is similar to that reported here. We are thus unable to confirm the very high incidence of germinal layer haemorrhage reported by Bejar et al. 25 
